Moreover, Table 2 shows that the correlations between the risk threshold and personality measures did not significantly differ from zero, so that the experimental measure of risk-taking offers no support for the hypothesis linking risk-taking and arousal.
Fortunately we have the interview ratings which tell us something about the validity of the risk-taking measure and also about the subjects' approach to the task. The ratings are seen to discriminate clearly between the two groups (Table 1) and to correlate significantly with several of the personality scales of the MMPI (Table 2 ). If the ratings alone are considered, therefore, the results support the hypothesis by demonstrating a difference in real life risk-taking between the obsessional and surgical patients and by showing a correlation between risk-taking and abnormal scores on clinical scales of the MMPI. Such a conclusion of course assumes that the ratings were valid indices of risk-taking and an effort to assess the possibility of bias in the ratings was made by scoring the factual information collected in the interview. This factual score correlated highly with the ratings and also with personality measures and it seems unlikely that an important source of bias was present.
The results therefore suggest that the experimental measure was a poor index of risk-taking, at least in the present context, and the interviews with the subjects shed some light on the reasons. The subjects were found to approach the game in very different ways which in some cases invalidated the risk threshold as a measure of risktaking. One pattern found particularly among the male controls was that subjects tried to behave as rationally as possible and although it made no difference to the average payoff it did appear to be rational to take a risk whenever the chance of winning was greater than 05 and to take the sure thing whenever it was less than this. This resulted in a cautious strategy from subjects who were usually quite prepared to take risks and most of them said that they would have played differently in a non-test situation. Another pattern was found particularly among the female obsessional patients who became very anxious and embarrassed about winning money and who said that they would never agree to play such a game in real life. Four subjects actually tried to lose money because of their reluctance to take anything from us and did this by accepting grossly unfavourable bets which resulted in a very risky score. There were in fact 8 subjects who were grossly aberrant in their treatment of the game on the basis of the interview and if these are excluded from the analysis the risk threshold on the game does correlate significantly with several of the personality variables. This exclusion of subjects is of course post hoc and is presented here only to illustrate the difficulties encountered in experimental research with human subjects where attitudes and motivations can be so diverse.
Similar difficulties may well be responsible for some of the conflicting results reported in the literature and although improvements in experimental technique are of course possible it may prove more fruitful to develop other methods of assessment. We are now working on a risk questionnaire with which we hope to collect information about the subject's behaviour in real life risky situations and about his attitudes to various types of risk.
Information of this kind could be useful in a variety of theoretical and clinical contexts. Suicide attempts, for example, might well be related to risk-taking propensities and antisocial behaviour of many types involves risk as does alcohol and drug addiction and perhaps most of all gambling. Many diverse factors contribute to these problems but a study of risk-taking may contribute something to their understanding. Since the resolution of uncertainty may produce a catharsis when the outcome becomes known, risk-taking often is pleasurable. This is probably responsible for the fact that gambling, which is a contrived form of risk-taking, has always been popular (Moran 1970b). The personality factors underlying this are not fully understood. However, in view of the known association between gambling and superstition, it is interesting that Liverant & Scodel (1960) have shown that in normal subjects there is a correlation between the degree of risk-taking on the one hand and the individual's attitude about the degree of control he exercises over his environment on the other. Although the precise correlation is at present disputed (Strickland et al. 1966) , Liverant & Scodel found that subjects who had a low score on the Social Reaction Inventory (Rotter 1966) , and therefore believed that people were active causal agents in dealing with their environment (internally controlled subjects), selected more intermediate probability gambles. On the other hand, the subjects who considered themselves to be passive recipients of environmental effects and had a high score (externally controlled subjects) selected more low probability and consequently high risk gambles.
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When gambling becomes excessive and produces serious clinical and social problems, it is often referred to as compulsive gambling. In practice, this is found to be a heterogeneous group of conditions whose common features are excessive gambling resulting in economic, social and/or psychological disturbance for those involved. Since none of these conditions has the characteristics of a true compulsive disorder as defined by Lewis (1936) , this syndrome is more accurately referred to as pathological gambling.
Moran (1970b) has suggested that the following varieties of this syndrome can be recognized:
(1) Subcultural gambling arises from the individual's background which is one ofheavy gambling.
(2) Impulsive gambling is associated with loss of control and ambivalence to the activity so that whilst being longed for it is also dreaded since it has become irresistible.
(3) Neurotic gambling is a response to a stressful situation or emotional problem such as marital disorder. (4) Psychopathic gambling is part of the global disturbance ofpsychopathy. (5) Symptomatic gambling arises in the context of mental illness and is most usually due to depression.
Another type of risk-taking which is of considerable importance from the clinical point of view is the suicidal act (Firth 1961) . There is always a degree of uncertainty whether a suicide attempt will result in death or not. It has been increasingly realized that chance factors in the environment, such as the arrival of another person on the scene, are often the most important in determining the outcome.
The probability ofdeath resulting varies in different suicidal acts. Weiss (1957) suggested that all suicidal acts could be placed on 'a continuum of lethal probability', extending from minimal to maximal. It is usual to assume that the patient's assessment of the outcome of the suicidal act is the same as its mathematical probability. In practice this is unlikely to be the case, since in other situations of risk that have been studied experimentally (Preston & Baratta 1948) it has been found that there is an over-estimation at low probabilities and an associated under-estimation at high probabilities. Consequently, a suicidal act with a low lethal probability need not always arise out of an 'appeal for help'.
Present Study
Hypotheses: A pilot study was conducted to identify some of the personality variables associated with pathological gambling. The review of the literature suggested that pathological gambling is a morbid type of risk-taking which arises in part out of individual characteristics (Moran 1970a). Among these there seem to be both a general factor of a high risk-taking propensity and also other more specific personality factors which differ in the various types of pathological gambling (Moran 1970b). The following predictions were therefore made:
(1) Pathological gamblers will have higher external control scores than those obtained by the normal subjects used in the standardization of the Social Reaction Inventory (Rotter 1966 ).
(2) The scores obtained by pathological gamblers on Extraversion/Neuroticism will be different from those obtained by the normal subjects used in the standardization of the Eysenck Personality Inventory (Eysenck & Eysenck 1964 ).
(3) The incidence of attempted suicide will be higher among pathological gamblers than among populations, such as alcoholics, which have a known high incidence ( Battegay 1965 , Lerch 1959 . Subjects and procedure: Two populations were studied:
(1) A group of 63 patients with pathological gambling who had been referred for psychiatric help. In each case a detailed account of the gambling problem and its history was obtained from the patient by means of a structured interview, and also whenever possible from the next-of-kin. The interview data were then examined and the subjects were allocated to one of the types of pathological gambling (Moran 1970b).
Thirty-one of these patients completed both the Social Reaction Inventory and the Eysenck Personality Inventory, 10 completed only the Social Reaction Inventory and 22 completed only the Eysenck Personality Inventory. Although the original sixty-item Social Reaction Inventory has more recently been superseded by a shorter one, the original questionnaire was used in this study since this was the one given by Liverant & Scodel (1960) .
The clinical assessment and classification of the patients were made first and were therefore independent of the test results. (2) A group of 75 pathological gamblers and 47 of their spouses who were members of Gamblers Anonymous. In each case the information concerning their gambling habits and those of their spouses was obtained by means of a questionnaire which was distributed to them. They were also asked whether they had ever attempted suicide and, if so, whether this had occurred in the context of gambling problems. Since this part of the investigation was based only on replies to a questionnaire, no attempt was made to allocate these pathological gamblers to one of the clinical types.
Results
The results are shown in Tables 1-6.
The questionnaire was scored in an external control direction. The mean score of the total sample (Table 1 ) was found to be significantly greater at the 0001 level than that of the group on which the test was standardized. However, all the mean scores of the clinical types fell within the standard error of the mean of the total group.
The total sample was found to have a high score on neuroticism and a normal one on extraversion (Table 2) . Among the different clinical types the most abnormal were the symptomatic group, who all had depression, and the psychopathic group; the former had the highest level of neuroticism and introversion and the latter both high neuroticism and extraversion. The neurotic pathological gamblers, on the other hand, had high scores on neuroticism but normal scores on extraversion. Finally the subcultural and impulsive gamblers had normal and similar scores on both neuroticism and extraversion.
Disciussion
Since no normal control groups were studied, the conclusions to be drawn from these results can be only tentative. The findings, however, seem to confirm the first two hypotheses.
The sample of pathological gamblers studied had attitudes of external control to a significant degree (Table 1) . However, as far as this trait was concerned, there was no significant difference between the clinical types. Extrapolating from Liverant & Scodel (1960) , these gamblers were also high risk takers. Further, the clinical types of pathological gambling seemed to be differentiated in terms of Eysenck's theoretical framework (Table 2) . However, both the subcultural and impulsive groups had similar scores which were in the normal range. These latter two types of pathological gambling are somewhat similar in their clinical manifestations; the important distinguishing feature is that the impulsive variety is characterized by loss of control as far as the gambling is concerned. Moran (1970a) showed that in the background of both subcultural and impulsive gamblers close relatives had a high incidence of heavy ghtmbling which was not infrequently pathological. The impulsive gamblers, on the other hand, also had a high incidence of an early large gambling win.
This raises the question whether loss of control over gambling is anything more than a socially determined phenomenon. Moran (1970a) pointed out that this type of pathological gambling had the characteristics of an anxiety-motivated conditioned avoidance response. Persistent deviant behaviour which has these characteristics has been explained in terms of social learning (Bandura & Walters 1965) . Social factors are certainly very important at the time of onset of problems in uncontrolled gambling. Moran (1970a) also-showed that among the subcultural, impulsive and neurotic groups there was a high incidence of pathological gambling precipitated by the increased facilities since the Betting and Gaming Act, 1960ff liberalized the law on gambling. A frequent sequence was one in which, although gambling had occurred before, it became pathological after the opening of a licensed betting office near the gambler's place of employment or his introduction to a gaming club. Kogan & Wallach (1967) have emphasized that 'to consider decision making under conditicns of risk at the level of the individual ... is to consider only part of the psychology of the making of risky decisions. Whatever may be his individual proclivities, the decision maker, more often than not, carries on his work in a social context.' This is particularly so in gambling where by definition the participation of other people is essential (Moran 1970b).
As far as the incidence of attempted suicide in the second -group of pathological gamblers was concerned, this was found to be one in five. In all but one, this had occurred in the context of gambling problems.
The majority of this sample were male whose gambling was either horse race or greyhound race betting or gaming (Tables 3 and 5 ). These findings are similar to those obtained in another survey (Moran 1970b) where it was emphasized that, for various sociological reasons, these types of gambling are in any case more frequently patronized by men; since large sums of money are involved, they are more likely to lead to serious consequences. Mass-Observation (1970) showed that women are more likely to take part in bingo and football pools. These types of gambling do not involve such large sums of money and consequently problems arising from them are less likely to be recognized.
Attempted suicide has been found to occur more frequently among females and among the married (Stengel & Cook 1958) . The findings of this survey conform to this pattern. Although the number of females in the sample was too small to allow any definite conclusions, the finding that two out of the three female gamblers had attempted suicide suggests a very high incidence in this group (Table 3) . Since the majority of the gamblers in Table 3 Sex of pathological gamblers who had attempted suicide 'Betting' was horse race and greyhound race gambling and therefore involved some skill in terms of knowledge about previous form; 'gaming' was gambling on games of chance played largely in gaming clubs the total group were married, it was not surprising that suicide attempts had only occurred among married gamblers (Table 4 ). This was probably due to the fact that they were all members of Gamblers Anonymous, an organization which, while helping the gambler, also attempts to assist the spouse; it is therefore more likely to attract married pathological gamblers. The incidence of attempted suicide among the spouses was one in 8 and in all cases this had occurred in the context of the husband's gambling problem (Table 6 ).
Battegay (1965) reported an incidence of attempted suicide of 20-7% in a group of 213 alcoholics and Lerch (1959) found the incidence to be 19-7 % in another group of alcoholics. Although the incidence of attempted suicide in the present sample of pathological gamblers was high, it was surprisingly similar to that found among the alcoholics. This therefore raises the question whether there was any direct relationship between the suicidal acts and the gambling in terms of risk-taking. Another possible explanation of the association would be that both the pathological gambler and the alcoholic, in addition to showing their specific behaviour patterns, share the fact that they are both persistent failures. The latter aspect might then be responsible for the high incidence of suicidal behaviour in both.
Conclusion
The relevance of high risk-taking propensity to pathological gambling requires fuirther investigation. It seems that this syndrome may arise as an anxiety-motivated conditioned avoidance response, a neurotic substitution or as a symptom of mental illness. However the importance of these mechanisms relative to social pressures encouraging excessive gambling needs to be delineated in more detail. Dr C P Seager (University Department ofPsychiatry, Whiteley Wood Clinic, Woofindin Road,
Sheffield, SJ0 3TL)
Risk-taking is manifestly part of our daily lives and there is considerable variation between individuals in their willingness to carry out patterns of behaviour which have some doubt associated with the outcome. Because this is a normal pattern of human behaviour much of the work in this field has been carried out by psychologists and it is only rarely that the problem comes to the attention ofthe psychiatrist. Dr Steiner used psychiatric patients to study his hypotheses on risk-taking, but was not directly concerned with the psychiatric aspects of their illness. Dr Moran dealt more specifically with a clinical problemthe individuals who spend more of their money than they can afford on gambling. I have had the opportunity of studying 16 of the patients he calls 'impulsive' gamblers.
These are individuals who are unable to resist the temptation to gamble with any money available to them. If they should happen to win they will immediately put the money on again and thus, almost invariably, they will eventually lose all that they possess and, in addition, money which belongs to friends or relatives or is committed to payment of other debts. All these patients would fall into Dr Moran's impulsive group in that they complained of 'loss of control' gambling. The picture is very similar to that of the compulsive drinker, or the sexual deviant. The patient will report that he recognizes intellectually that his behaviour is foolish or even dangerous, and is likely to get himself and his family into serious difficulties.
Clinical assessment of personality showed that 8 of these individuals demonstrated well-marked psychopathic traits. They gave a history of jobs left for trivial reasons and an immature attitude towards their predicament, the family and their responsibilities. The wife frequently confirmed this view and reported how she was unable to rely on any contribution, either financial or emotional, towards the upbringing of the children. However, in contrast to this the other patients showed no psychopathic personality traits. They gave a history of long continuity in a single job and a reasonably stable home life, only disrupted by their gambling behaviour.
One remarkably consistent finding was the lack of violent propensities, even when provoked. They tended to be unwilling to become involved in arguments, but to run away from disagreeable situations and to sulk quietly. They never felt able to reprimand their children, even though it was considered to be merited.
Both Dr Steiner and Dr Moran raised the question of the relationship of attempted suicide to the gambler and argued that one may expect this form of behaviour in individuals who are prepared to take risks. It appears that in one important aspect suicidal attempts and gambling differ. While retrospectively clinicans look on the suicidal attempt as a gambling-act, that is, taking a risk in which there is some degree of uncertainty in the outcome, it is unlikely that the person about to attempt suicide makes such a rational assessment of his plans. He may well agree that he was in two minds about what he proposed to do, but at the time he would agree that he was pessimistic about the situation and any immediate solution to his problem. The gambler, on the other hand, very actively decides that he will take a chance on a known uncertainty. He is excessively optimistic and invariably expects to win. Again, retrospectively, one can examine the motivation and find evidence of unconscious destructive impulses but at the conscious level the act of gambling is essentially an optimistic one, while the act of attempted suicide is essentially pessimistic. One is looking forward to winninga state of morbid
